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This paper examines the  r e s u l t s  of t he  experiment car r ied  out 

on 1 2  February 1961 during the f l i g h t  toward Venus of the automatic 

interplanetary s ta t ion .  A comparison i s  made of t h e  r e s u l t s  s o  obtained 

with those of some other f l i g h t s ,  including those of American llExplorer IVfl 

and Vxplorer  VI".  A two-year s t a b i l i t y  of the ex te r io r  boundary of the 

outer  rad ia t ion  b e l t  i s  revealed. 

COVER-TO-COVER TRANSLATION 

The apparatus used f o r  the  invest igat ion of rad ia t ions  aboard 

the  automatic interplanetary s t a t i o n  f ly ing  toward Venus, consisted of 

a s c i n t i l l a t i o n  and gas-dischargk counters. A 20 x 20 mm2 cy l ind r i ca l  

NaJ(T1) c rys t a l  was used a s  the s c i n t i l l a t i o n  counter detector.  The STS-5- 
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Screen 

type gas-discharge counter was 5 cm long and 1 cm i n  dinmeter.  The 

counter ' s  wall  was made of s t a i n l e s s  s teel  50 ng/cm2 thick.  Neither 

Over-all so l id  angle 

g/cm2 

4 1.5 
1 . 5 c l O  
> 10 

J 

c r y s t a l  counter 

-30 - 25 

-/IO h, 15 - 60 640 

the  gas-discharge, nor the s c i n t i l -  

l a t i o n  counters were especial ly  

shielded. Both were disposed ins ide  

a hermetic container. The aggregate 

thickness of container 's  casing and 

device 's  wal ls  const i tuted near 

5 mm. A l .  The substance d i s t r ibu t ion  

around the  c rys t a l  and the gas-dis- 

charge counter i s  presented i n  t h e  above Table. 

The t o t a l  energy l i be ra t ion  i n  the  c r y s t a l  was regis tered by the 

s c i n t i l l a t i o n  counter, and s o  was the count number of cases, when t h e  

l i be ra t ion  of energy i n  the c r y s t a l  exceeded 30 keV. Since the rad ia t ion  

in t ens i ty  i n  the outer  belt, i s  exceedingly high, and i n  order t o  achieve 

a more r e l i ab le  r eg i s t r a t ion  by the 

s c i n t i l l a t i o n  counter i n  comparison 
counted (pulss/sec. 

/ '  
/ 

,..,"I 

with preceding experiments, the li- 

near dimensions of t he  c r y s t a l  were 

diminished twofold, while the elec-  

t ron ic  resolving power was increased. 

Overload cha rac t e r i s t i c s  f o r  the coun- 

t i n g  channel of the s c i n t i l l a t i o n  counter 1, and of the gas-discharge 

6 counter 2, a re  p lo t ted  in Fig. 1. It m a y  be seen hence, t h a t  up t o  10 

counts per  sec may be accurately measured by the  s c i n t i l l a t i o n  counter, 
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and up t o  lo5 - by the gas-discharge counter 's  channel. 

Discussed a re  i n  the present paper data  obtained a t  t h e  first 

session of te lemetr ic  communication wi th  the interplanetary s ta t ion ,  on 

1 2  February 1961, during which it was dr i f t i ng  within the  outer  rad ia t ion  

be l t ,  some 30 t o  45 thousand kilometers from t h e  center of the  Earth. 

In  order t o  be able  t o  penetrate  i n t o  t h e  c r y s t a l  of t h e  s c i n t i l -  

l a t i o n  counter, and i n t o  the  operating area of the gas-discharge counter, 

e lectrons must have energies >/ 3 MeV, protons - E > 32 MeV, and brehm- 

strahlung manta  - E b, 30 keV. It was shown during the  f l i g h t  of t he  

U 2nd cosmic rocket t h a t  there  are p rac t i ca l ly  
u u  

$ \\ no e lec t rons  with E > 3.5 MeV, while t he  " u  

spectrum of e lec t rons  i n  the region of high 

energies i s  very steep, so t h a t  it may be 

estimated tha t  t he  measuring devices of the  

20 22 4J  53 1- 
l i r m  nN %+w$uM~ cq 

Figi 2 Fig. 3 

automatic interplanetary s t a t i o n  reg is te red  within the  rad ia t ion  b e l t  

only e lec t ron  brehmstrahlung and cosmic rays. This i s  i n  contrast  t o  what 

was obtained by means of the  devices aboard the  first cosmic rocket, which 

could a l s o  r eg i s t e r  a ce r t a in  p a r t  of high-energy electrons.  
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Counting r a t e s  of t h e  gas-discharge (curve 3)  and s c i n t i l l a t i o n  counter 

(curve 1) are  p lo t ted  i n  Fig.2, a f t e r  introducing the  relevant  correc- 

t i on  according t o  overload curves and the  t o t a l  energy l i be ra t ion  i n  the 

c rys t a l  (curve 2) a s  a function of the dis tance from t h e  center of t he  

Earth ( the  number of pulses is re la ted  t o  the  surface u n i t  of the t rans-  

verse cross  sect ion of the c r y s t a l  and of the counter, respectively 

4.7 and 4.3 cm2. Meanwhile, the in t e rp l ane ta ry~dfEady  passed the 

maximum in t ens i ty  region, and was a t  t he  time a t  the edge of the  outer  

radiat ion be l t .  

st t ' o d  

Within the  bounds o f  e r rors ,  a l l  three curves run p a r a l l e l  t o  

one another along t h e  t o t a l  extension. This means t h a t  the average 

energy l i be ra t ion  i n  the  c rys t a l  f o r  a s ingle  count of the s c i n t i l l a t o r ,  

equal t o  130 keV, remains constant over distances from 32000 t o  40 000 km 

and t h a t  the  mean energy of brehmstrahlung quanta, occurring i n  t h e  casing 

of t he  interplanetary s ta t ion ,  does not vary with the  distance. 

The mean energy l i be ra t ion  i n  the  c rys t a l ,  corresponding t o  a 

s ingle  s c i n t i l l a t o r ' s  count, depends l i t t l e  on  t h e  form of t h e  energy 

spectrum of e lectrons creat ing t h e  brehmastrahlung reg is te red  by the  

crystal .  That i s  why, the  constancy of t h a t  magnitude i n  the  32- 40000 km 

distance range,points t o  t h e  f a c t  t h a t  

spectrum of the outer  radiat ion b e l t  takes  place within it. This i s  also 

corroborated by the  constant counting r a t e  r a t i o  of gas-discharge t o  

s c i n t i l l a t i o n  counters over various distances. 

no strong va r i a t ion  of e lec t ron  
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Beginning with 1959, measurements were car r ied  out a t  four 

f l i g h t s  through the outer  rad ia t ion  zone by close t r a j ec to r i e s .  In 

Fig.3, the t r a j ec to ry  of t h e  interplanetary s t a t i o n  i s  represented by 

the  curve 1; 

cosmic rockets - by curve 2. I n  three  cases the  s t a t e  of t he  magnetic 

the  tra, jectory of t he  f l i g h t  of t he  lst,  2nd and 3rd 

these measurements, i s  by magnitude of 

ionizat ion caused i n  the crystals of the 

s c i n t i l l a t i o n  counters. Fig. 4 presents  

t he  values of energy l i be ra t ion  i n  t h e  

NaJ(T1) c r y s t a l s  along the  f l i g h t  t r a  jec- -109 
t I 19596 

\f2E,y5J2 

f i e l d  of the Earth was Quiet ,  bu t  during the f l i g h t  of the  3rd cosmic 

rocket, a moderate magnetic s torm took place several  hours before take-off 

(var ia t ion of t he  v e r t i c a l  and horizontal  components of t he  Earth’s magne- 

t i c  f i e ld ,  250 and 150 respect ively) .  The e a s i e s t  way of comparing the  

of 1 2  February 1961). 

The close course of i o n i z d i o n  curves f o r  these th ree  f l i g h t s  

suggests t h a t  the outer rad ia t ion  zone remained s t ab le  during more than 

two years  i n  the absence of magnetic disturbances. Despite t h i s  tern being in- 

su f f i c i en t  f o r  an estimate of t h e  e f f ec t  of solar a c t i v i t y  on the  outer  
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radiat ion b e l t  of t h e  Earth, it nevertheless provides preliminary indi-  

cations on the possible absence of such e f f ec t .  AssuPning t h a t  t he  Sun i s  

the  i n i t i a l  bas ic  source of p a r t i c l e s  of the outer  radiat ion be l t ,  t he  

independence of the i t s  s t a t e  from the  so la r  a c t i v i t y  cycle leadsto par- 

t i c l e  lifetime exceeding m a n y  times t h a t  of so l a r  ac t iv i ty  cycle 's  duration, 

This conclusion was brought out i n  t h e  work ref. [l]. But i f  the basic  

source of pa r t i c l e s  i s  i n  the albedo neutrons, t he  in t ens i ty  of the radia- 

t i o n  b e l t  must increase with the  decrease of solar ac t iv i ty .  However, t h i s  

e f f ec t  i s  small, and a lengthy observation of t h e  s t a t e  of radiat ion b e l t s  

i s  required f o r  i t s  detection. 

The f l i g h t  of t he  3rd cosmic rocket took place under conditions of 

moderate Earth 's  magnetic f i e l d  disturbance. No measurements a t  the ex te r io r  

pa r t  of the outer radiat ion b e l t  were conducted i n  the course of t ha t  f l i g h t ,  

but  the aggregate energy l i be ra t ion  in the c r y s t a l  f o r  t h e  f l i g h t  t i m e  

through the  outer rad ia t ion  zone was however determined. It coincided with 

the aggregate energy l i be ra t ion  measured during the f l i g h t  of the first 

cosmic rocket,  and it resu l ted  1.5 times lesser than  a t  the  f l i g h t  of t he  

2nd cosmic rocket. This  means, t h a t  the  average s t a t e  of the  outer zone 

did not vary during the  f l i g h t  of t h e  3rd rocket,  during the magnetic storm 

of moderate in tens i ty ,  e i ther .  

Measurements i n  t h e  outer  rad ia t ion  b e l t  during magnetic storms, 

carr ied out during the  f l i g h t s  of American s a t e l l i t e s  "Explorer N" [2] and 

I1Explorer V I l l  [3], have shown, tha t  the in t ens i ty  i n  the  zone a t  g rea t  

distances from the Earth diminishes 2 t o  3 t imes 

ment of t h e  magnetic storm. 

24 hours after the comence- 

I n  our case, measurement was car r ied  out  only 
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a few hours a f t e r  the comnencement of the storm, when the decrease i n  inten- 

s i t y  m a y  possibly have not begun yet.  Another in te rpre ta t ion  would consis t  

i n  the assumption tha t  every magnetic storm does not necessarily cause a 

decrease i n  in tens i ty  i n  the inner radiat ion b e l t ,  and tha t  the given storni 

i s  thus re la ted  t o  the non-effective group. 
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